The theory of continuous measurement is generalized so as to be applicable ta a two-mode radiation field whose properties are monitored by using a A system with initial coherence between two ground states. The two-mode system is shown to offer the possibility of generating a number of new quantum states. Quantum statistics of the field following continuous measurements is calculated. Results for the phase distribution, quasiprobability distribution, and the photon-number distribution of the resulting field are also presented.
I. INTRODUCTION In a series of papers [1, 2] Ueda and co-workers have generalized the quantum theory of continuous measurements [3] and shown how the measurement process, with either a "yes" or "no" result, afFects the quantumstatistical properties of the field [4, 5) A "yes" event, i.e. , detection of a photon, changes the input field state p(0) into (p+ ) Ip(0)& (1) Tr[p(0) 8 8] whereas a "no" event changes the input state to P (()+ ) -(1/2)g v a a (p)e -(1/2)g v a a (2) Equation (2) 
where the initial density matrix for the combined atomfield system is given by
From Eqs. (7) and (8) find from Eqs. (5) - (7) that the density matrix for the field
where we have defined R =g r/4.
We now imagine the following measurement scheme (Fig. 1) . A regular beam of well separated coherently prepared [Eq. (5) ] atoms passes through the cavity. We assume that at any given time there is only one atom in the cavity. We continue to assume that the cavity Q is so large that the relaxation of the field inside the cavity is negligible.
Next we ask for p'"'(t), the density matrix for the field, given that n atoms are excited at times t, , t2, . . . , t"during a time interval' 0 to t. From (10) and (11) we see that this is given by (12) p, "(r) =-g r A p(0) A where (9) where it is the density matrix of the combined a-b system subject to the condition that the atom was detected in the excited state. We next examine the density matrix subject to the condition that the atom is not found to be in the excited state. Note that not finding the atom in the excited state is also information [9] and hence the field density matrix changes. Given that the detected atom is not excited we (13) 'Actually the interaction time of the atoms detected in the ex- 
The weight function 4 in (23}is determined from the initial conditions which enter through the function g(a, P). 
FIG. 2. (a)
The number distribution P(l) for both modes {it is the same) in the long-time limit with the parameters N=40, n =5;
and for the eigenvectors of these modes in this limit, (b) P+ (1) and (c) P (l). where
, 1+t!CEE IIIII' , ' The time-dependent density matrix for the b mode is then obtained by using (41) in (32).
For numerical work we choose the initial excitation in the two fields to be equal N = la l . We also introduce the parameter behavior for relatively high number states and the evolving field distributions, we show in Fig. 6 for completeness this distribution only for a small initial number of photons (N= 10) where a bifurcation is still recognizable. (43) which is equal to the excitation rate (in the field a) multiplied by the counting interval. The characteristics of the resulting field depend on the parameter I' and the number of "yes" measurements. In Fig. 4 Fig. 7 . We find that the phase distribution first narrows and then bifurcates [13] . One 
